Several studies have examined the characteristics of borrowers of Federal Housing Administration (FHA) insured loans and neighborhoods that the FHA serves. These studies find that minorities are more likely to use FHA loans (Canner et al., 1991; Gabriel and Rosenthal, 1991) ; FHA mortgage activity is higher in central cities and low-income neighborhoods than in other neighborhoods (MacRae et al., 1982; Barth et al., 1983) . However, these studies have left some questions unanswered. First, ex post data are used in their analyses. Therefore, it is not clear whether minorities are more likely to get FHA loans because they demand more FHA loans or because they are more likely to be denied for conventional loans. It is known that minorities are exposed to FHA loans more often than whites (Yinger, 1991) . Second, since FHA loans are assumable, studies based on loans that home owners actually have, rather than those that they selected at the time of purchase, may reflect effects other than mortgage choice. Third, previous studies that examine the effect of indivdual and neighborhood characteristics on FHA borrowing are not very comprehensive. In general, they use either the American Housing Survey or the Survey of Consumer Finances. The former covers only a few MSAs and the latter samples mostly from relatively high-income households.
This study tries to eliminate some of the problems faced by the previous research in answering the empirical question of what markets and whom FHA mortgage insurance programs serve. First, the dataset used in this study is taken from the Home Mortgage Disclosure Act (HMDA) data which are most relevant U.S. observations. 1 Second, it examines both mortgage applications (pre-approval demand) and mortgage originations (postapproval outcome) in order to identify whether mortgage applications for FHA loans differ from mortgage originations. Third, the empirical model tries to segregate the individual effects from the neighborhood effects.
Answering the question of what kind of people or neighborhoods the FHA serves will be useful for housing policy makers who decide continuity and availability of FHA-insured mortgage loans to these individuals and neighborhoods. Recent developments in the mortgage insurance market might jeopardize the continuity of the FHA's mortgage insurance programs. First, the FHA's losses were close to $6 billion during the 1980s (Hendershoot and Waddell, 1992) . Second, the Housing and Community Development Act of 1992 requires that a certain percentage of mortgages purchased by Government Sponsored Enterprises should be from central cities which are considered to be served by the FHA loans and for housing units occupied by families with income less than the median income (Weicher, 1994) . Third, the Financial Institutions Reform, Recovery and Enforcement Act of 1989 requires Home Loan Banks to subsidize low income housing.
This study shows that although the relationship between relative FHAinsured mortgage activity and minority composition in a census tract is not significant, there is a negative relationship between median family income and FHA-insured mortgage activity controlling for individual characteristics of borrowers and some census tract characteristics. In addition, the results suggest that high black FHA loan originations can be explained by the high black FHA application. This paper is organized as follows. The next section discusses previous studies examining the characteristics of FHA borrowers and their neighbor-1 Depository institutions, their direct subsidiaries and saving and loan associations and mortgage lending institutions with assets exceeding $10 million are required to report their mortgage activities according to the HMDA reporting requirements. However, there is a debate about the coverage of the HMDA dataset. For example, comparing the loans purchased by Freddie Mac with the loans sold to Freddie Mac as reported in the 1992 HMDA dataset, Berkovec and Zorn (1996) estimate that the 1992 HMDA dataset contains only 70 percent of the total loans purchased by Freddie Mac even though the coverage of mortgage institutions are expanded at the end of 1991. In addition, their results show that the HMDA coverage rate is higher in the lower income census tracts relative to the higher income census tracts.
hoods. The third section explains the empirical model and the data used. The results of the analysis and the conclusion follow.
BACKGROUND
The aim of the FHA is to increase home ownership among low-and moderate-income households by insuring home mortgages with low downpayments.
2 In order to achieve this objective, home buyers are required to pay mortgage insurance to the FHA. In return, lenders are 100% protected in the case of default on the part of the borrower. Since the FHA requires a lower downpayment and is more flexible in terms of other liquidity conditions, 3 liquidity-constrained and riskier borrowers are expected to receive more FHA loans than conventional loans relative to less risky borrowers (Gabriel and Rosenthal, 1991) .
In the mortgage choice literature, it is generally argued that individual borrowers maximize their expected utilities given their budget sets and wealth. Individuals who do not have enough down payment or who are constrained by the underwriting requirements of the private mortgage insurance companies are found to be more likely to choose an FHA loan relative to a conventional loan (for example, see Hendershoot and LaFayette, 1994) . Theoretically, Brueckner (1985) shows that those borrowers who get higher utility from current consumption are more likely to get an FHA loan. However, although Bruecker assumes a competitive and homogeneous mortgage market in his model, the real mortgage market is not homogeneous; the lenders would offer different mortgages at different rates to their borrowers, depending on their riskiness. Therefore, each borrower faces a different choice set, depending on a borrower's riskiness or on other factors.
It can be argued that lenders originate different mortgages based on the riskiness of an applicant. If the mortgage applicant is riskier, lenders can credit ration their customers either by increasing the interest rate on the 2 An individual borrower can get a mortgage without insurance if the loan-to-value (LTV) ratio is below 0.80. If LTV ratio is above 0.80, lenders require borrowers to procure mortgage insurance which affords protection to lenders in case of a default of an individual borrower. Private mortgage insurance companies generally do not insure mortgages with LTV ratios above 0.95. If they do, they price them to reflect additional risk. However, during the years of this study, through the FHA, it was possible to get FHA-insured mortgages with high LTV ratios.
conventional loan or by deciding not to provide the conventional loan to those borrowers. Duca and Rosenthal (1991) show that the FHA share of mortgage origination increases as the aggegate default risk increases. A study by Yinger (1991) has found that blacks and other minorities are more likely than whites to be notified about the availability of FHA-insured mortgages. The results of previous studies that blacks are more likely to get an FHA loan (for example, Gabriel and Rosenthal, 1991; Canner et al., 1991) might be explained by the idea that blacks are more likely to apply for an FHA loan. Then, the results would not be because of a high mortgage denial rate but rather because of a high FHA application rate by black households. In addition, since the FHA provides 100% insurance to lenders in the case of a default by the borrower, lenders have an incentive to originate FHA loans relative to conventional loans when the default risk for a borrower is high.
There is a correlation between the individual characteristics and the neighborhood characteristics in which an individual lives. For example, Gabriel and Rosenthal (1989) show that there is a tendency among minorities to live in minority neighborhoods. It implies that not only individual characteristics but also neighborhood characteristics may affect the type of loan applied for or received. However, most of the previous studies examining the effect of neighborhood characteristics on FHA mortgage activity do not control for individual factors (for example, MacRae et al., 1982; Megbolugbe et al., 1994) . Therefore, it is not possible to conclude whether blacks are more likely to get FHA loans because they are black, live in neighborhoods with growing minority population, or live in central cities, or are more likely to apply for the FHA-insured loans. Although Canner et al. (1991) control for some neighborhood characteristics in the analysis of the probability of getting a conventional loan, their sample is very small. This study investigates the effect of neighborhood characteristics on relative FHA mortgage activity by controlling for the individual mortgage applicant's characteristics. In addition, it examines the effect of individual characteristics on mortgage applications and originations between FHAinsured and conventional loans by controlling for neighborhood characteristics. The next section explains the empirical model used in this study.
EMPIRICAL MODEL
The current literature on the mortgage choice between FHA and conventional loans suggests that the factors affecting the mortgage choice can be basically grouped into two categories: individual and neighborhood characteristics. Individual factors include race, default risk, liquidity condition, age, available wealth of an individual, and value of a house. All affect the type of mortgage that an individual can receive. Neighborhood characteristics include demographic factors such as racial composition, economic factors, housing characteristics, FHA loan limit, and availability of alternative mortgage instruments or mortgage programs in the neighborhood. So, in the analysis of what markets and what individuals the FHA serves, both individual and neighborhood factors should be included in the model. Given this information, the general model for an individual's choice for an FHA loan can be written
where P(FHA͉apply for a mortgage) i is the probability than an individual i applies for an FHA loan given that an individual i applied for a mortgage. X Ii and X Ni represent the characteristics of individual i and the characteristics of the neighborhood where individual i lives, respectively. A variety of functional forms can be used to present the relationship in equation (1). A linear probability model is selected as a specification for this equation because of the size of the HMDA data,
where P(FHA͉X I , X N ) i is the conditional probability that individual i will apply for an FHA loan given individual and neighborhood characteristics. If the error term in the regression equation, e i , meets the assumptions of the classical regression model, the coefficients in Eq. (2) can be estimated consistently. If data on X I and X N were available, all of the apparatus of the classical model would apply. However, in reality, some of the variables that are represented by X I and X N are not available and may have only crude proxies. Thus, the actual variables can be expressed as a combination of observed variables and error terms,
where INDIVIDUAL i represents a vector of characteristics of individual i, reported in the HMDA data, which are used as proxies for the actual variables, X I . Similarly, NEIGHBORHOOD n represents a vector of characteristics of neighborhoods available from the 1980 and 1990 U.S. Censuses that are used as proxies for the actual neighborhood characteristics, X N . e Ii and e Nn are the error terms since INDIVIDUAL i and NEIGHBORHOOD n are only proxies for the actual variables. Thus, Eq. (2) can be written Step I:
Step II:
where D in is a vector of dummy variables indicating the census tract n where the loan application of an individual i is located and ͱ n represents the fixed effect coefficient on neighborhood n estimated from the regression equation in the first step. The consistent estimates of the coefficients on individual characteristics are obtained from the fixed effects model in the first stage.
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The second step is estimated at the neighborhood level. The estimated fixed effect coefficient in the first stage is used as a dependent variable in the second stage. It is regressed against neighborhood characteristics. Two-stage analysis with the fixed effects model provides the benefit of getting pure effects at each level. For example, estimation at the individual level disentangles neighborhood effects. In addition to getting consistent estimates, another reason for the selection of two-stage analysis is that given the size of the HMDA data, it was impossible to estimate the model specified in Eq. (2). However, there is a disadvantage of getting biased estimates of standard errors. The next discussion presents the variables used in the estimation in each stage.
First Stage: Individual Level
In the first stage, it is assumed that an individual's mortgage application can be expressed as a function of some individual characteristics, such as income, race, sex, existence of a co-applicant, and neighborhood (census tract). A linear probability model is estimated at the individual level with the census tract fixed effects, 4 This mechanism will eliminate the problem of getting inconsistent estimates due to the correlation between X I and e N , or the correlation between X N and e I . The problem of getting inconsistent estimates due to measurement errors still holds. For more detailed information on two-stage procedure, see Avery et al. (1993 Avery et al. ( , 1994 . 5 The coefficients are consistent because including dummy variables for each neighborhood in the model makes the error terms exclude any unobserved or observed neighborhood effects from the estimated coefficients on individual variables.
Step I: P (FHA) 
where P(FHA) in is operationalized to be 1 if an individual i, in a census tract n, is applying for or getting an FHA loan; it is 0 if the loan is a conventional loan. It is a conditional probability of applying for an FHA loan given that an individual applies for a mortgage. INDIVIDUAL in represents a vector of an individual i's characteristics living in a neighborhood n. The individual variables include the existence of a co-applicant, the sex, income, and race of an applicant, and those of a co-applicant. Ideally, more individual characteristics such as wealth, credit rating, age, and risk of an individual borrower need to be controlled for in the mortgage application process. However, the HMDA dataset does not provide such information. Therefore, only those individual characteristics reported in the HMDA dataset are included in the model. A reduced form model is estimated with income and some demographic characteristics of the individual applicant since the loan amount is endogeneous because of the FHA loan limit. It is known that the income level of some minority groups is different from that of whites. Therefore, the interaction variables for race and income are also included in the model.
Second Stage: Neighborhood (Census Tract) Level
The second stage is the estimation at the census tract level. The dependent variable in this stage is the fixed effect coefficient on each census tract dummy variable, estimated in the first stage. In other words, it is a part of FHA activity that is not explained by individual factors aggregated at the census tract level. Thus, the dependent variable is
where FHA n is the observed percentage of FHA-insured applications in census tract n (FHA n ϭ (͚ N n iϭ1 FHA in )/N n , where N n is the number of individual applications in census tract n and FHA in is 1 if it is an FHA loan), INDIVIDUAL n is the average of each individual variable in tract n (INDIVIDUAL n ϭ (͚ N n iϭ1 INDIVIDUAL in )/N n ), and Ͱ 1 represents the estimated coefficients on each individual variable in the first step.
In the second stage, these neighborhood residuals are regressed on the various neighborhood characteristics. Two models are estimated in this stage,
where NEIGHBORHOOD n represents the variables representing the neighborhood characteristics in the census tract n. D m represents dummy variables indicating an MSA m where a census tract n is located. Model I assumes that it is the tract characteristics that count (within and between MSA variation). It shows the general effect of neighborhood characteristics on the probability of applying for or getting an FHA loan. Model II answers how neighborhood characteristics affect the probability of applying for or getting an FHA loan within the same MSA because some of the variation in FHA activity among neighborhoods can be attributed to the MSA characteristics such as FHA loan limit (within MSA variation).
The neighborhood characteristics are grouped into three categories: demographic characteristics, economic characteristics and housing market characteristics. Demographic characteristics include the minority percentage of residents in the neighborhood, the change in minority share from 1980 to 1990, and the age distribution of the household heads. Minority shares in neighborhood in 1990 are represented with splines 6 in order to identify the effect of the different levels of minority shares in the census tract. In addition, the changes in minority shares from 1980 to 1990 are represented with dummy variables. An age of an individual applicant is approximated by the distribution of age of household heads in the neighborhood in 1990. In order to control for the size of the housing unit that an individual borrower will buy, the average household size for the owneroccupied units is also included in the model. The bigger the household, the more likely it is to demand a larger (more expensive) house, and the less likely to apply for and get an FHA loan, because of the FHA loan limit.
Economic characteristics are represented by median family income, its splines, and the dummy variables representing the percentage change in median family income from 1980 to 1990. A study by MacRae et al. (1983) finds a quadratic relationship between FHA activity and median income level in a neighborhood. A nonlinear relationship is imposed in the model with median family income splines.
Housing market characteristics include the distribution of housing units in terms of the number of units in structure, the housing occupancy variables, the change in housing occupancy variables during the decade from 1980 to 1990, and the age distribution of housing units. It can be hypothesized that if the vacancy or rental rate is high in the neighborhood, the probability of deterioration is also high, and FHA activity will be high. In addition, if the percentage of older houses in the neighborhood is high, the probability of getting an FHA loan is expected to be high. Housing occupancy is measured by the rental and vacancy rates in 1990 and the change in these rates during the past decade. Since the FHA provides mortgage insurance for one-to four-family units, the rental rate, vacancy rate, and change in these rates are considered only for 1-4 housing units. The growth rate in total housing units is included in the model in order to control for the general economic conditions. The age of housing stock is approximated by the percentage of housing units built in different time periods. Previous studies find that FHA activity is high in central cities, and these areas are found to be underserved by conventional mortgage lenders. A central city dummy variable is added to the model. The next section describes the data.
DATA
Only owner-occupied new home purchase mortgage applicants are included in the sample because a borrower has to be an owner-occupant to get an FHA loan. The sample includes only those households that have income less than or equal to 120% of the median family income in the corresponding Metropolitan Statistical Area (MSA). They can be considered as representing low-and moderate-income households which are aimed to be served by the FHA.
Mortgage Applications and Originations
Individual level data are obtained from the Home Mortgage Disclosure Act (HMDA) data. According to this Act, the depository institutions (commercial banks, savings and loan associations, savings banks and credit unions), their direct subsidiaries, and other unaffiliated mortgage lending institutions with assets more than $10 million (Canner and Gabriel, 1992) are required to provide information about their mortgage applicants. The data have the highest coverage of mortgage applications in the United States.
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In this study, two years of HMDA datasets are used, 1990 and 1991. All mortgages are divided into two groups: FHA loans and conventional loans. In this study, all other loans that are not insured by the FHA are classified as conventional loans. They include state mortgage programs, privately insured loans and uninsured loans. The Veterans Administration (VA) and Farmers Home Association (FmHA) insured loans are not included in the sample.
Some characteristics of the applicants in the sample are presented in Table I . The samples from the 1990 and 1991 HMDA datasets show similar characteristics. The percentage of FHA-insured loans is higher than normal because of the elimination of high-income applicants and borrowers. The percentage of FHA-insured mortgage applicants who are black is 13.3 (13.1) in 1990 (1991) . 8 However, the percentage of conventional loan applicants who are black is only 5.8 (5.3). The black percentages decline slightly for originations: 11.2% (11.3%) of FHA-insured mortgage borrowers and 4.6% (4.2%) of conventional loan borrowers are black. The denial rates on FHA loans are lower than the conventional loans: 15.8% (15.7%) versus 20.7% (21.9%) percent. Although the median loan amount and loan-to-income ratio for FHA loans are higher than those for conventional loans because of higher allowable LTV ratios, median incomes of FHA applicants and borrowers are slightly lower than those for conventional loan borrowers.
Neighborhood Characteristics
The neighborhood data are obtained from the 1980 and the 1990 U.S. Censuses. In this study, neighborhood and census tract are used interchangeably. Rural census tracts and census tracts with zero population (either in 1990 or in 1980) or those with nonpositive median house values, nonpositive median family income, or less than 50 total housing units (in either 1980 or in 1990) are excluded from the sample. Table II shows the FHA application and origination rates of census tracts on the basis of several neighborhood characteristics weighted by the number of mortgage applications or mortgage originations in each neighborhood. According to the HMDA data and the U.S. Census, FHA application and FHA origination rates are higher in central cities and in more minority-populated, low income, low house value, and high-risk neighborhoods, i.e., those neighborhoods with low growth rates in median house value and in median family income from 1980 to 1990. The descriptive statistics of the census tract characteristics included in the model are presented in the Appendix.
RESULTS

Individual Characteristics
Mortgage Applications. The results of the linear probability model with neighborhood fixed effects for individual mortgage applications in 1990 and 1991 are presented in Table III . They are similar in both years. Dramatic racial differences between black and white mortgage applicants are observed in the analysis of low-and moderate-income mortgage applicants. Blacks were 12.61% (12.28%) more likely to apply for an FHA loan than white applicants in 1990 (1991), controlling for their income, sex, and coapplicant and the census tract where they applied for a mortgage. The difference is found to be less for other racial groups. For example, Hispanics are 8.01% (9.37%) more likely to apply for an FHA loan, but Native Americans are 2.25% (4.88%) less likely to apply for FHA loans than their white counterparts. No significant difference was found between Asian and white applicants. There are several explanations as to why blacks are more likely to apply for FHA loans than their white counterparts. One explanation is that they are more likely to be exposed to FHA loans than whites, as reported by Yinger (1991) . A second explanation is that there may be prescreening by lenders or by an individual applicant, which leads to more FHA applications because of the higher possibility of rejection with conventional loans. Third, in general, the relative wealth of blacks is less than that of whites, 10 and they are more likely to be liquidity-constrained than whites Rosenthal, 1993 and . Therefore, they may be more likely to apply for FHA loans than whites even though they have similar income levels. Unfortunately, the default risk and liquidity condition of applicants are not controlled for in this paper.
11 Fourth, it can be argued that blacks are more likely to get smaller houses, requiring smaller loan amounts; hence, they are more likely to be eligible for FHA loans because of the FHA loan limit. 12 10 According to the 1989 Survey of Consumer Finances, the median total worth and the median total financial assets of white households are $58,500 and $11,500, respectively. For nonwhite households, these figures are $4,000 and $2,000, respectively (Kennickel and ShackMarquez, 1992) . 11 The same model is estimated for a sample of mortgage applicants that have income less than or equal to 80% of the MSA median family income. The difference still holds between white and black applicants. For example, black individuals are 11.6% (8.5%) more likely to apply for FHA loans than white applicants with the same income and sex and in the same census tract.
12 To answer the question of whether blacks are more likely to apply for FHA loans because of higher default risk or because of requiring smaller loan amounts, a similar model is estimated for a sample of applicants with loan amounts less than the FHA mortgage loan limit. In the estimation, it is assumed that the loan amount is exogenous. In addition to demographic characteristics, loan amount with splines and loan-amount-to-income ratio as a proxy for default risk are included in the model. Results are found to be similar. It is found that blacks are 9.8% (12.6%) more likely to apply for an FHA-insured loan than their white counterparts; as the loan-to-income ratio increases, the probability of applying for an FHA loan increases; the black and white differences are found to be greater at higher income levels. For example, in 1991, a black applicant with a $20,000 income or a $120,000 income is 13.3 or 18.5% more likely respectively, to apply for an FHA loan than a white applicant with the same characteristics. When the hypothesis that the effect of income is the same for all racial groups is tested, it is found that racial groups are not significantly different. The results show that the differences between whites and blacks in terms of applying for an FHA loan do not change significantly as income level changes. For example, at income level $15,000, blacks are 12.31% (12.31%) percent more likely than whites to apply for FHA loans. This difference is 13.78% (11.61%) percent at the $50,000 income level.
Mortgage Originations. A similar model is estimated for mortgage originations to examine whether individual factors affect mortgage originations and mortgage applications differently. The results are found to be similar to those for the mortgage applications (Table IV) .
Racial differences are also found with respect to mortgage originations. Blacks are 12.57% (12.21%) more likely to get an FHA loan than whites, and Hispanics are 8.52% (10.00%) percent more likely to get an FHA loan than whites. The difference is the probability of FHA origination between blacks and whites is slightly lower than the difference with FHA applications. The smaller difference between whites and blacks in terms of FHA mortgage originations suggests that whites' relative denial rate for conventional loans is higher than blacks' relative denial rate. According to the HMDA datasets, blacks are 1.96 (2.35) times more likely than whites to be denied conventional loans. The relative denial rate for FHA loans is higher: blacks are 2.26 times more likely than whites to be denied. 13 Another possibility is that whites may be applying for higher loan amounts than other racial groups, leading to higher relative denial rates in conventional loans since loan amount is not included in this model.
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The effect of income level on mortgage originations is similar to that on 13 According to the 1990 (1991) HMDA datasets, the black denial rates for conventional and FHA loans are 37.39% (31.5%) and 29.16% (28.10%), respectively. The white denial rate is 19.03% (13.40%) for conventional loans and 12.86% (11.90%) for FHA loans.
14 It is found that controlling for the loan amount and a proxy for default risk, blacks are 10.3% (13.3%) more likely to get an FHA loan than whites. mortgage applications. At income levels below $30,000, income and the probability of FHA origination are positively correlated; at income levels above $30,000, they are negatively correlated. At income level of $15,000, blacks' probability of getting an FHA loan is 12.42% (12.96%) higher than that of whites. This is 12.07% (14.71%) at the income level of $50,000.
The difference between whites and other racial groups at different income levels in terms of the expected probability of getting an FHA loan is similar to the differences in the expected probability of FHA applications. However, results do not explain why the results differ in two years. It may be because of policy changes or changes in the characteristics of white applicants. The next section examines how neighborhood characteristics affect the individuals' probabilities of applying for and getting an FHA loan, controlling for individual characteristics.
Neighborhood Characteristics
Mortgage Applications.
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The estimations for FHA applications are presented in Table V . The regression results show that the correlation between the probability of applying for an FHA loan and minority percentage in census tract is positive in less and highly minority-populated census tracts, but it is negative in moderately minority-populated census tracts. In addition, the probability of applying for an FHA loan is found to be positively correlated with the change in minority share over the last decade.
Results with respect to housing characteristics are similar to expectations. It is found that vacancy and rental rates on one-to-four housing units and growth in housing units are negatively related, and the change in rental rate and vacancy rate from 1980 to 1990 are positively related to the probability of FHA applications. It can be argued that FHA loans are preferred by young households because most of them are liquidity-constrained (Duca and Rosenthal, 1994) . Results support this argument. Although the individual's age is not included in the model directly, it is found that if the percentage of households with older head of household is higher in the census tract the probability of applying for an FHA loan is lower. The results show a negative relationship between average household size in the census tract and the probability of applying for an FHA loan. As expected, the probability of applying for an FHA loan is found to be higher in central cities than in suburbs, controlling for individual characteristics and economic, demographic, and housing market characteristics of census tracts.
It is very difficult to interpret these results because several variables are included in the model at the census tract level. Therefore, the results are also presented in graphical form. Two census tract characteristics are selected for the analysis because most of the recent policy changes are based on these variables. They are minority share and median family income in the census tract. Three different relative FHA application rates are shown in the graphs:
(1) Gross FHA rates, (2) Adjusted FHA rates, controlling for individual factors, (3) Adjusted FHA rates, controlling for individual and neighborhood factors.
16 16 The gross FHA rates are the observed FHA rates as shown in Table II . The adjusted FHA rates are calculated by deducting the estimated FHA rates from the gross FHA rates. They are normalized to have the same mean as the gross FHA rates. The adjusted FHA rates, controlling for individual factors, correspond to the residuals from the linear probability model. The individual and neighborhood adjusted FHA rates are calculated by including all variables except the variable against which the graph is drawn. For example, minority shares, their splines, and the change in minority share between 1980 and 1990 are not included in exploring the effect of minority percentage in the neighborhood. These residuals can be interpreted as deviations from the predicted FHA activity in a census tract with all white and with zero or negative change in minority share from 1980 to 1990. Similarly, median family income, its splines, and the dummy variables for the changes in median family income are not included in investigating the effects of median family income. The estimated residuals can be interpreted as deviations of the FHA application rate from a hypothetical neighborhood with an average tract income. Census tracts are ranked on the basis of the variable under investigation and are weighted based on the total loan applications. In order to make the comparisons easier, the probability of applying for an FHA loan is assumed to be zero in tracts with 0 or 1% minority share, or tracts with an $80,000 or higher median family income. Each point in the graphs represents the weighted average of FHA activity in the corresponding census tracts. For example, if there are 100 tracts with 100% minority population, the weighted mean of the FHA activity of these tracts is taken in order to get a corresponding figure for all-minority census tracts.
FIG. 1. FHA application rates versus minority share in census tract (Model II).
The next two subsections examine the effect of two neighborhood characteristics on relative FHA application rates. Figure 1 shows that other than the initial increase from an all-white to a 10-percent minority share, the relative FHA application rates fluctuate randomly over different minority shares in the census tract. 17 The data indicate that minority share affects FHA applications when the shift is from an all-white to any mixed census tract within the same MSA (Model II). However, it does not show any systematic effect on FHA application rates in any mixed or minority census tracts. Although individual factors explain some of the variation in moderately and highly minority populated census tracts, other neighborhood factors do not explain much of the variation in neighborhoods. The sharp increase from an all-white to a 10% minority census tract may be explained by the low supply of FHA loans. Unavailability of FHA loans may lead to a very small FHA applications rate in these census tracts. 17 The figure does not change much when all neighborhoods are compared without controlling for the MSA (Model I). Except the initial increase in the FHA application rate from all white to any minority neighborhoods, the fluctuations on the relative FHA application rates are observed in all neighborhoods. The difference is observed only in highly minority-populated census tracts. Even though individual factors explain some of the variation in the more than 90% minority-populated neighborhoods, when other neighborhood factors are controlled in addition to the individual factors, the relative FHA application rates are expected to be higher than the observed.
The Effect of Racial Composition in Census Tract.
FIG. 2. FHA application rates versus median family income in census tract (Model II).
Another explanation may be that in those census tracts, the house values are high, and because of the FHA loan limit, individuals may not be eligible for FHA loans. A similar relationship is observed when all census tracts are examined without controlling for the MSA (Model I).
Effect of Median Family Income in Census Tract. The regression results
show that median family income and the probability of applying for an FHA loan are negatively correlated when the income level is above $60,000 (Model II). Figure 2 shows a negative relationship between FHA activity and median income. According to this figure, individual factors explain very small variation in census tracts with low and moderate income levels. However, in high income census tracts, individual factors do not explain anything but census tract factors with the exception of income level related factors explaining most of the variation in FHA application rates.
When all census tracts are compared without controlling for the MSA, it is found that although the gross difference between $10,000 and $80,000 income census tracts is around 21.7%, it increases to almost 54.8% controlling for individual and neighborhood factors (Model I). Figure 3 supports the argument that median family income in census tract is an important factor in explaining differences among census tracts. When an individual's income and race, and demographic and housing characteristics in census tract are taken into consideration, low and middle income households are expected to get more FHA loans in lower-income census tracts than the actual levels. The observed and predicted differences suggest that the FHA is expected to serve more to low-income census tracts (a median income less than $30,000) given an individual's income, race, and other census tract factors. Instead, in reality, it serves more than predicted in high-income census tracts.
The observed low relative FHA rate in the low-income census tracts may be because of the definition of conventional loans. In low-income census tracts, borrowers may be using a state-supported or special mortgage program available for low and middle income households. However, loans issued with these programs are treated as conventional loans in this study since the HMDA dataset does not differentiate these loans from conventional loans.
FHA Originations
The estimates for FHA originations using 1990/91 averages as dependent variables are presented in Table V . The effects of the neighborhood characteristics on the relative FHA originations are found to be similar to their effects on applications. The signs of almost all coefficients in mortgage origination model are the same as those in the mortgage application model. The graphs also indicate that the impact of minority percentage and that of median family income in census tract on the relative FHA origination rates are similar to their impacts on the relative FHA application rates. For example, other than the initial increase in the FHA origination rates in an all-white to any mixed census tract, the relative FHA origination rates do not show any systematic relationship with respect to the minority percentage in the census tract. Similar to mortgage applications, the FHA origination rates are found to decrease with increases in median family income.
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Racial Differences
The neighborhood characteristics may affect each racial group's mortgage behavior in a different way. In this section, the interaction between individual's race and the racial composition and median family income in a neighborhood are examined.
19 Three racial groups are compared: whites, blacks, and Hispanics. Figure 4 shows the differences in gross and adjusted FHA application rates between whites and other racial groups in census tracts with different minority shares. Although the gross relative FHA application rate for black individuals is higher than that for white individuals, when individual and neighborhood characteristics are controlled, it is found that blacks are expected to have lower relative FHA application rates than whites in white-populated and highly minority- populated census tracts and the difference disappears in moderately minority-populated census tracts. The difference between Hispanics and white applicants does not decline much when individual and other neighborhood factors are controlled for.
Minority Percentage in Census Tract.
When only individual factors are included in the model, 20 white and black FHA application rates show similarities (Fig. 5 ). White and black mortgage applicants with the same income level have a similar probability of applying for an FHA loan in both low and moderately minority-populated census tracts. However, in very highly minority-populated census tracts, whites are expected to apply for FHA loans more often than their black counterparts. On the other hand, Hispanic borrowers with the same level of income have a higher probability of applying for an FHA loan than their white and black counterparts, controlling for their income and sex.
Median Family Income. Both the gross and adjusted differences between blacks and whites and between Hispanics and whites first increase and then fluctuate as the median income in the census tract increases (Fig.  6) . However, this difference almost disappears at the higher income census tracts when individual and other neighborhood factors are controlled for. Hence, the difference between racial groups in FHA application rates can be explained by income and sex of applicant and neighborhood characteristics. Interestingly, in the low income census tracts, controlling for individual and neighborhood factors, whites are expected to have higher relative FHA application rates than their black counterparts. This is also observed when Hispanic applicants are compared with white applicants. When only individual factors are controlled for, whites' relative FHA application rates decline with the median family income (Fig. 7) , but blacks' and Hispanics' relative FHA application rates show a quadratic relationship with median family income.
Although the gross and adjusted differences are found to be showing similar patterns with respect to mortgage originations, the trend in FHA originations is slightly different from FHA applications when only individual factors are controlled for. For example, blacks are more likely to get FHA loans than whites in all census tracts regardless of minority share.
Central Cities and Suburbs
Central city and suburban tracts are examined separately in order to see the interaction effects of neighborhood characteristics on relative FHA rates. In central cities, FHA rates are significantly higher than in suburban census tracts, and central cities are considered to have more minority population and low income households. When the variation in all census tracts within the same MSA is examined, it is found that the difference between central city and suburban tracts in terms of FHA application rates lowers slightly after controlling for individual and neighborhood factors in almost all census tracts regardless of the minority share (Fig. 8) . Even though individual and other neighborhood factors explain some of the variation of FHA rates in central cities, they do not explain much in the suburbs. However, there is more fluctuation in relative FHA application rates in the suburbs than in central cities when minority share is more than 50%. Similar to the other results, other than the initial effect, the minority percentage does not seem to affect the central city and suburban relative FHA mortgage activity systematically. These results suggest that the major difference between central cities and suburban areas can be explained by factors other than minority share in the area such as median income level. The initial difference can be explained by the unavailability of FHA loans in the almost all-white census tracts both in central cities and suburbs. Figure 9 supports the previous argument that median income level in the area can explain the differences between central cities and suburban areas. The gap between central city and suburban tracts in terms of the gross FHA activity declines in a similar way as median income in the census tract increases. The differences between central cities and suburban areas 
CONCLUSION AND POLICY IMPLICATIONS
This study investigates the effect of individual and neighborhood characteristics on FHA application and origination rates of low-and moderateincome households defined as those that have income less than or equal to 120% of the MSA median family income. The major findings of this study are: (1) Racial composition in a neighborhood has relatively little effect on relative FHA activity when minority share in the census tract is more than 10%. (2) As median family income increases, the relative FHA activity declines. However, high relative FHA activity in low-income neighborhoods can be explained by neither individual nor neighborhood characteristics. (3) The effect of neighborhood characteristics on minority FHA applications is similar to their effect on white applications. The difference between whites and blacks in FHA activity disappears in moderate and high income and in more than 50% minority-populated census tracts. Interestingly, whites are expected to have higher FHA activity in less than 50% minority-populated and low income census tracts. (4) Central city and suburban FHA activity are affected in a similar way by minority percentage and median family income. The difference in FHA activity between suburban areas and central cities can be explained by the differences in median family income. (5) The individual and neighborhood characteristics affect relative FHA application and origination rates in the same way.
The evidence from the 1990 and 1991 HMDA datasets indicates that minority population in neighborhood does not have a systematic relationship with FHA activity except the movement from all-white-populated to any-minority-populated census tracts, and the FHA does play an important role in low-income census tracts which cannot be explained by individual characteristics. The finding of previous studies that blacks were more likely to get FHA loans can be explained by the higher application rate by blacks for FHA loans than by whites.
These results have several policy implications. They suggest that if the FHA's mortgage insurance programs cease, those living in low-income census tracts will be most affected. The results of this study suggest that if policies are made based on minority population among the census tract characteristics, it will not be very effective. Policies should be based on median family income in neighborhoods or census tracts.
The results should be interpreted with caution. First, several individual variables, such as wealth, credit history, debt burdens, and default risk, are not included in the model because of unavailability. They are all important in the individual's application for conventional or FHA loans. The inclusion of these factors into the model would reduce the racial difference as reported by Munnell et al. (1996) who found that even though the role of race diminishes with the inclusion of these variables, race was still a significant factor in the decision to grant a mortgage. The difference in the FHA application rates in the low-minority-populated and low-income census tracts might disappear when the omitted wealth and risk variables are included. Second, FHA activity is underrepresented due to the unavailability of data from small mortgage bankers. However, in general, these mortgage bankers operate in the high-minority and low-income census tracts. Since these results are obtained by excluding them, the relationship is expected to be stronger when they are included in the analysis. Low FHA activity in the very low-income census tracts might be explained by the underrepresentation of FHA activity in these census tracts because of the exclusion of small mortgage bankers' activity. Third, this study uses only the 1990 and 1991 HMDA data. Therefore, the recent changes on the FHA's mortgage insurance requirements and the effect of the Housing and Community Development Act of 1992 are not observed. 
APPENDIX
